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(57) Abstract: A novel imidazoliim 
compound represented by the follow- 
ing general formula (I), which has an 
allyl group incorporated in the 3 -posi- 
tion of the imidazolium ring. It needs 
no complicated operations for disso- 
lution and has excellent handleability 
and a high ionic conductivity. 
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[0001] ^mm^. ^mmmmnmmun. ^m^^mm. ^mmmmmmK^mts:m 
m.4^^yv ^M\:.-^m 

[0002] iff^. ^tt^5]^<. (r)m'K(ommmcm\.^ ^^o^^b^;l<v^. ^-^i^^w^ 

-3--:fu\i°/v4^^^yy^j^B—z^m>mm^tix\^^o */c. 4¥Wt'FxmKm-p^ 
nh(Djcm^mm^nfz.^t^m&.m~i^hnx\^ ^fj:\ \ 

[0004] 4:t^^i^<D4^^^yv^J>>i[:^mKi-i. r^:t>^mcomMi^XoX'BUxmW-(Dh<D 

^K.xmmtfj:^o mK.\t. 'Buxmi^<7)h(Di-i. Rit^mm^^mmmmtvxm^^^^ 
M'^R}tmmm(D^mi^^^^x^(Dmm^^^mmfm^y!)^h^.-(^:ymmm'i!)^ 
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[0005] ^(DftS)^ 0ti^}iy^'?A-^m?t&ffl«^a*fc{*m^i^tuTf* . mu^ mmr 

[0007] #ff : #P?i¥3-34270-^<2^l6 

#rFJCfi^2 : #^2002-145864-^<2^# 

##fF:Xifel : ^:iU^T^^T> i^^— ^/V ^^:^h]}— (Canadian Journal of 
Chemistry) , 1971^, ||49^, p.325-332 

[0008] %oxifimn(Dm.mn. nuxmw-x^K). f)^^mk&^i:,x3M^^^^^M&^ 
m.(Dmmm\mfifmm^i:x:^mm\^^i)m^xM^:t>'^m&^m'r^mmm 

[0009] ^mmh\t. ±Mum^^ir-<<mMm^\^fiW^. 4K^:/-;vn<Dm^ 
[0010] irfi:t>^. ^^m<D^^yyv^Mt^m\i.. tib-ji^^ (D : 
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12 3 4 

OODTU— 7V^-efe«9. X"{iCr, Br", I", BF \ PF \ CF SO "^/cfi(CF SO ) 

4 6 3 3 3 2 2 

1 

^J^^. X"{*BF PF CF SO "^^cf* (CF SO ) N"T^fe«9. R — R d^;^C^M 

4633 322 24 

1 

[0011] R fi, ^^^4— 8(DT/V=¥/VS^fc^i^^#:2— 4(DT/V^:=^/VSl?fc§(D;5^0 
1 

[0012] TIE-^^(I) : 

Mb2] 
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12 3 4 

ocory— /vS'efc«9. x~j*cr, Br~, bf ~, pf \ cf so ~^fcf*(cF so ) 

4 6 3 3 3 2 2 

[0013] ;$:^0J(Dm)i^®#3|sf{:j;, _h|E-^^ (I) xm^M-f^^y^V^J^it-^m^mir 
^MMWUP^Xh^. tfffBX";5SBF \ PF \ CF SO ~^tiU{CF SO ) N'Xh^ 

4 6 3 3 3 2 2 

[0015] ;^^pj!<D-r^^v~y>A{b'a'i^{*. Tfs-ls^(i)-e^^tL^o 
[^b3] 
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[0016] ^IS^(I) R . R . R ^XX^K ^^m^tl^M^^tlXhX\^^^mWcl — 10<DT 

12 3 4 

n-^vi\i°/]^m. ^y:7°ntVV^. n-y'^/l^m. ^VZ^^/^^. sec-:7'^/V^, tert->^' 

^/V^, n-^V^/V^, ^y^>^^/VX, n-^^->/V-X, n-^y°^/P-X, n-:^i^^ 

1 

2 4 

[0017] R — R -e^$;rb^g^$;^^Tt)J;V^;K*^3— 10C0^>^nT/Vdr/V^i!bT{*. 

1 4 
1 4 

[0019] R — R -e^$tl.§©^^$tl/-Ct>J;V^^^#C6— 10(DTy— /VSirbT^. :7rnc:^/V 

1 4 

s. ^arv-y/vs. ^:7^/vs#d5^(f btL^o ff'-e^i-r^yyy'^'A^k'^f^ 

[0020] _htB(DT/k^/VS. ->ynT/V^7VS. T/V-^^^/V^^Ditl^Ty— /VS(;i;BI^L# 
SS^bTf*. ^Nn^J^XCl, Br, ^^T/^, ^ 

[0021] R , R , R *5j;tFR ^|a'g^t?i5:fc;^^::4-^j?K^(D0^UV>^!|<i:L-C{*. l-^^/v- 

12 3 4 

3-Ty/W5:^v^yr:7A, i-^^^/v-s-ry/w^^yy'^^-^. i-n-:/titvv-3-Ty 
/W3:yyy'^7A. i-^y^ni:vv-3-Ty7W5^i/y!^7A, i-n->^'^/v-3-Ty/w 
^yyy-^A. i-^y:/^/v-3-Ty/W5yyy'^A, i-sec-:7'^/v-3-Ty/W5^ 
yy^^A, i-tert-y^/v-3-Ty/W5:i5'Vy'>-i^. i-n— -^^^^/v-s-ry/w^^j'^y 
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A, i,3-v'Ty/W5:^)/y'>A, i-v/i^n^>^^/v-3-Ty/W5:^i/y'^-ts. 
/v>/^n^^^/v-3-Ty/W5^'y^y ^j>^. i-^>^i:i--df-v//^-3-Ty/w^^vy 

i-if^/v-3-Ty/W5:i5?vy!>A, i-(i-:/ti-<^/v)-3-Ty/W5:^^y'y!>A, 
i-(2->^'^^/v)-3-Ty/W5:^yy'>i^. i-(3->^'7^=/v)-3-Ty/w^yi/y'^7A 

^^^^y^v^y^^. i-^^/v-3-Ty/W5:^^y^y[^7A, i-n-y'ntvv-s-Ty/w?:^^'^ 

[0022] — l^^(I) tfJ(DX~fiCK Br". I". BF PF \ CF SO "*fc{* (CF SO ) N~-e 

4 6 3 3 3 2 2 

feSo /cfcb. ;^l&eg(^-1'5^i/y'>i^>fb'^^^^;l*5V^T. R ^mmWciS(DT/\^^/i^ 

1 

KO^^, X"}iBF PF CF SO "^/t}i(CF SO ) N"^^fe5o ^^^(D^^^ 

4 6 3 3 3 2 2 

xm^^^^M^. xl^4:t:y^m&(DUM7!}^hBF ~, pf cf so "^/c}*(cf so 

4 6 3 3 3 

2 2 

[0023] -1^^ (I) xm^^^4^^^y])^J^^h^mi^. ^0f£4:^>'mm&^mir^friib^ 

^mmm(v^^j^r.7^mm. ±mmm. mnmmm)m<Dmmwmt\^x»i.< 

V'>Mt^m^v^^j^m.tthi^'mmn(D^^m)^f^^ti.xm^^^^t^'^x^^o y 

^!>Aii;(*#(;i$!j|5S$;h.'f ^ LiBF , LiPF , LiClO , LiCF SO , LiN(CF SO ) , 

4 6 4 33 322 

LiN(C F SO ) , LiN(CF SO ) (C F SO ) , LiC(CF SO ) , LiC(C F SO ) # 

2522 32492 323 2523 

M V ^§ri!^5-e^, ^tih^m^xm^^xh2msx±^m^L-xm\^^xhx\ \ 

[0024] y^'^i^-^«jte<z)«^K{iy^'>A:^*Dj;W5^vy'>iN^b^i^(D'ftiit^, 

jKy:/ntv>':^=arih-rK. Jteyr^yncr^hy/v, j^Kyy^yy/v^^/v. :^V^^y^t 
}f:=^])^i^, T^V/^^^y-^—. y^j^yy/v^^y-^— . Tyy/vT5:K^^y-^— . ry 
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[0025] (I) xm^ti^^^i^y^v^Mt^mn. mm=^>y'i^'V-. m^r.mm=^i^'f 

nt\^xMi-mx:h^o mmmmm±fci^2miix±co4^^^yy^Mt-^^^m&x 
fflv^T^>J;v^b. m:^<^^mmmtmi-^vxm\^^xhx\^\ mmmmtx^xi^^ 

, 3-v?^^/k-2--^5:^V'yv?y^, 3-^^/V:^d5-f-yyv?^-2-:^^, 

[0026] -r^^v— /v^cDsfitiTy/vK^^Abfc— ji^j^ (I) -e^^tb^^^^-^y^y -^Aik^ 

mi^. muxmmt'r^tcibmmmmti.xh0^\.<mm'r^^t7^^x^^o -(^^ 
y^—/i^nKTV/i-m^mAi-^^tKxy)mmiti-^fci^.mmmmti.x(Dm 
m^^m^\^±ir^tthK. m4:tiymmm^tir^fci^. ^t^m^w^(Dmm^\^± 

u mmmmtvxm^^^m^mir^. 4^^^yv^j>^^[:-^mi'i^m^^x\ m 

[0027] -m^ (I) xm^fv^4^^^yv^Mh^m^^m^m.mm. ^j^mmmmmm(Dm 
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mtvxm\^^^m^. ^^^''yv^j^^it^m^. 0^b<{*25°cja/>_h. j;«90^b<{*o 
[0028] mmtvx-wt^ (I) xm^ti^im^fci^2msi±(D4K^:^'j^Mt^!ii^^mm 

^^^Vyv>y>-, 3-^^/k;^-dri^y^yv?V-2-::^-^-^), ^hvMCTirhV, y^/k^i 
^/u^h>. 7<^/Wyy^^^/v<^rh^, iy^^cI^d{^i^y^^)^ ^hy/v^(r-fehc::^hy/v, 
:/nt°:*-^hy/v, Ti^yn^^hy/v^), V^^mhV^^/i^m) . 

1 

o )^HJ^?$-^^^^l-a:<9. $^{^APF . A(TFSI) (A«NH Li^^CO^-T:^:/^ 

6 4 

^L. (TFSI)(i(CF SO ) N"^^i-o )m^i¥m^'^^^tKX<Om^^ti)^X^^o 

3 2 2 

[0030] i?;iT. ^ii^[i(;^*-:5v>T;$:i&p^^$^>{;ipita{e:f£p^i-6;55^ ^mmitrmmmm 
[0031] ^nfe^m 
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1-Ty/W5:i?^y— 7V (l.O mi : 0.009 mol) ^7jC?^b. ^LtlKn-^^/U^vi^}^ ( 
2.97 ml: 0.28 mol)?rMTbfCo MT^. (^25'C^-e#?ab. ^[^^^24^^^^ 

B^mtO.SZZ (mS/cm)-efeofCo l^^^mU^^ir, *fc«5glim}*'H-NMR?l!lS 

^H-NMR (CDCl , Me Si) 6 0.88-0.95 (3H, t, -CH -CH ), 1.21-1.43 (2H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.80-2.00 (2H, m, N-CH -CH -CH -CH ), 4.34-4.37 (2H, t, 

2 2 3 2 2 2 3 

N-CH -CH -), 5.06-5.09 (2H, d, N-CH -CH=), 5.46-5.51 (2H, m, -CH=CH ), 

2 2 2 2 

6.03-6.08(lH, m, N-CH -CH=CH ), 7.43 (lH,s, =CH-N-), 7.46(lH,s, =CH-N-), 

2 2 

10.5 (IH, s, -N=CH-N-) 

[0032] mmm2 

1— ^^^/v-a-ry/w^^^/ye^Av^'n^Kc*^^ 

l-ry/W^yy— /V (1.0 ml : 0.009 mol) ^yk^^'L. :Lfli^^>^/l^:f^5,V ( 
3.43ml: 0.28 mol) ^?itTbfCo MT^^ t-25 °C*-e#?ab. 5l#^#24fJ#r^Ji 

bfco #e)tL/ci--<^^/v-3-Ty/w^^v'y!^i=^:7'n5:K{*^ia-eig#:-efe«9. iix 

»(*2.16 g(lDl*;90 %). :ff9y^m^UmiTg)it-61.3 X:. ^Xmo X^KiSif^^ 
:t>Bmm^0.2A4 (mS/cm)-efeofCo I^W^^mU^^iTo fll5tlSm}*'H-NMRS!lS 
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'h-NMR (CDCl , Me Si) 8 0.89-0.92 (3H, t, -CH -CH ), 1.28-1.42 (4H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH -CH ), 1.87-2.02 (2H, m, N-CH -CH -CH -CH -CH ), 4.34-4.37 

2223 22223 

(2H, t, N-CH -CH -), 5.06-5.08 (2H, d, N-CH -CH=), 5.46-5.52 (2H, m, 

2 2 2 

-CH=CH ), 6.02-6.07(lH, m, N-CH -CH=CH ), 7.44 (IH.s, =CH-N-), 7.47(lH,s, 

2 2 2 

=CH-N-), 10.6 (IH, s, -N=CH-N-) 

[0033] mmm3 

l-ry/W^^^y'— /V (l.O mi : 0.009 moO ^7fC?^b. ^ti\^:t^^/]^yti^V (4.8 
ml: 0.028 mol)^MTb/Co MT^. i^25 'C^-C^ML. 5l#Jgc#24B#r^»#b 
fco ^^i^f*»l§fe<Z)3tei4|g#:-efeofCo rtb^rh/V^^lOO mll;iMTL. itJ^Lfc 

2.47 g (ItX^;89 %). ;^f^>^^#mS (Tg) ^*-64.5 "C. :$SXmoX:K^if^4:t^^m 
^S«0.0926(mS/cm)-CfeofCo l^^^^lt-^-To */c«5^^^f*'H-NMRilJ^t^ 

'h-NMR (CDCl , Me Si) 8 0.86-0.88 (3H, t, -CH -CH ), 1.95-1.43 (lOH, m, 

3 4 2 3 

N-CH -CH -CH -CH -CH -CH -CH -CH ), 1.85-2.01 (2H, m, N-CH -CH -CH 

22222223 222 

), 4.33-4.36 (2H, t, N-CH -CH -), 5.07-5.08 (2H, d, N-CH -CH=), 5.47-5.52 

2 2 2 

(2H, m, -CH=CH ), 6.02-6.07(lH, m, N-CH -CH=CH ), 7.42 (lH,s, =CH-N-), 

2 2 2 

7.43(lH,s, =CH-N-), 10.6 (IH, s, -N=CH-N-) 

[0034] mmm4 

l-Ty/W5:^V— /V (1.0 ml : 0.009 mol)^T-fehc:^hy/V2.0 ml<D ^Wt\^. ^tl 

(cry/Vi^nyK (2.25 mi: 0.028 moi)^MTb/co ^v^T^ ^(Dmw^70 x:iz:Uam^ 

>'i50muciiTb. ttmi^ti^mmi^^mi\^'m.m\^tio mm(Dmi¥^^^^—&m'oM 



wo 2005/080347 



11 



PCT/JP2005/002988 



-efc«9. I|X*}*1.33 g(45l*;78.3 %). ;^^^;^fe#?aS(Tg) }*-59.9°C. *Dj;mo°C(C 
^n^4:t>^m&m.0773 mS/cm-efeofCo ?^m^^lt-^1-o *^c«5t«f*' 
H-NMRa!l^f-J:oTffofCo ?^;^^i^Tf-*i-o 

*H-NMR (CDCl , Me Si) 8 5.05-5.06 (4H, d, N-CH -CH=), 5.45-5.50 (4H, m, 

3 4 2 

-CH=CH ), 6.00-6.08(2H, m, N-CH -CH=CH ), 7.56 (2H,s, =CH-N-), 10.7 (IH, s, 

2 2 2 

-N=CH-N-) 

[0035] mmm\5 

i-ry/w^^^^y'— /V (i.o mi : 0.009 moO^TkJ^L. rtbt^ry/va— v^K (2.51 

ml: 0.028 moD^MTbfCo ^V^-C\ (;125 'C^-e#taL. 5l#^#24NFr^*#b 
fCo ^mm'm^'^<D^n.mi^X-hoftio ^tV^h/V:x.>'200 mll;iMTb^ itJ^Lfc 

o mhtitii, s-v^ry/w^^^y-J^i^.a— v^K{*^?a-eig#:-efe»9. iDi»}*i.8i g( 

^H-NMR (CDCl , Me Si) 8 5.03-5.04 (4H, d, N-CH -CH=), 5.50-5.57 (4H, m, 

3 4 2 

-CH=CH ), 6.04-6. 12(2H, m, N-CH -CH=CH ), 7.47 (2H,s, =CH-N-), 10.0 (IH, s, 

2 2 2 

-N=CH-N-) 

[0036] mmme 

llii0ill-e#fcl-y^'^/V-3-Ty/W5^i/y'^-i^v^n5K(l.OO g;0.0041 mol)^40 
ml(D;!K^m^bfc^. ^tLtCNH BF (0.47 g : 0.0045 mol)^-^;!jPb. ^S.-e#:B#P^ 
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:77k;^ci7Kw— h}i^?a-elS#:-efe«9. iDlA(i0.73 g(iDl*;7l%), ;(f^;^fe#?aig ( 
^H-NMR (CDCl , Me Si) 6 0.88-0.95 (3H, t, -CH -CH ), 1.21-1.43 (2H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.85-2.06 (2H, m, N-CH -CH -CH -CH ), 3.99-4.05 (2H, t, 

2 2 3 2 2 2 3 

N-CH -CH -), 4.78-4.79 (2H, d, N-CH -CH=), 5.45-5.52 (2H, m, -CH=CH ), 

2 2 2 2 

5.93-6.02(lH, m, N-CH2-CH=CH ), 7.32 (lH,s, =CH-N-), 7.38 (lH,s, =CH-N-), 

2 

8.80 (IH, s, -N=CH-N-) 

[0037] mwm\7 

SIIS0tll-e#f' l-:7'^/V-3-Ty/W5^i/y'^Ay^a5K (1.00g;0.0041 mol) ^40 

m\(D7^mwt\.f^1^. rtbi-NH PF (0.73 g:0.0045 mol) m^-d^m^f^M 

4 6 

mMut-o mt?^^\^^^^m^\^x^^(DmW'^ntio #bti.fci-:/^/v-3-Ty/v 

77.3 %) . ^9:^m^um (Tg) {*-85.2T:. ^^moTCKmirh^^^iyBmmti.oi 
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I^M^J^Tii^^i~o 'h-NMR (CDCl , Me Si) 6 0.88-0.95 (3H, t, -CH -CH ), 

3 4 2 3 

1.21-1.43 (2H, m, N-CH -CH -CH -CH ), 1.80-2.00 (2H, m, N-CH -CH -CH 

2 2 2 3 2 2 2 

-CH ), 4.01-4.06 (2H, t, N-CH -CH -), 4.78-4.79 (2H, d, N-CH -CH=), 

3 2 2 2 

5.45-5.52 (2H, m, -CH=CH ), 5.93-6.02(lH, m, N-CH -CH=CH ), 7.32 (IH.s, 

2 2 2 

=CH-N-), 7.38(lH,s, =CH-N-), 8.60 (IH, s, -N=CH-N-) 

[0038] 

lliif?!ll'e#fcl-:/^/V-3-Ty/W5^^"y^y'>i^:^n^K(1.00 g; 0.0041 mol)^40 
(1.23 g : 0.0045 mol) ^mMV. ^?l.-e^^ra»#LfCo ^<D:^mU^'^T :=':t:y^ 

/]^:tti^^/U^/]^7i^^/]^)4^m^W^lMi$^'Ch'0. lRm}*1.67 g(lUl^;92 %) , 
:^fe#?aS(Tg){i-90.0 T:. ^Xmo°Cli^^i1r^4:t>'mm^S.m-53 mS/cm-efc 

'h-NMR (CDCl , Me Si) 6 0.88-0.95 (3H, t, -CH -CH ), 1.20-1.43 (2H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.81-2.02 (2H, m, N-CH -CH -CH -CH ), 4.00-4.06 (2H, t, 

2 2 3 2 2 2 3 

N-CH -CH -), 4.80-4.81 (2H, d, N-CH -CH=), 5.46-5.51 (2H, m, -CH=CH ), 

2 2 2 2 

5.93-6.01(lH, m, N-CH -CH=CH ), 7.31 (lH,s, =CH-N-), 7.37(lH,s, =CH-N-), 

2 2 

8.70 (IH, s, -N=CH-N-) 

[0039] mmm9 

IIM0il5i!|^#(D^}fe-e#/cv?Ty/W5:yyy'>Ay^n5K(l.OOg;O.OO44 mol) ^40 
ml(D^^m^bfc#. ^tLt^NH BF (0.50 g : 0.0048 mol) ^^;!jPb. 
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— h{i^^a-e|g#:-efe«9. iDl»fi0.75 g(JDi^;73 %) . :ff^::^m^U&{Tg) {i-90.4 

^H-NMR (CDCl , Me Si) 6 4.77-4.78 (4H, d, N-CH -CH=), 5.44-5.51 (4H, m, 

3 4 2 

-CH=CH ), 5.98-6.04(2H, m, N-CH -CH=CH ), 7.34 (2H,s, =CH-N-), 8.58 (IH, s, 

2 2 2 

-N=CH-N-) 
[0040] ^1ffe#llO 

llii0il5i:|Rl#(D;^^-e#/cv?Ty/W^^VT!^A>''n^K(l.OO g;0.0044 mol)^40 
m!L(Dyic.m^}lUtM.. ZLfl\Z.m\ PF (0.78 g:0.0048 mol) ^mM\^. 

4 6 

#tti.fci , 3-i^Ty/W5^^"y^y'>iN-^^i^:7/v::^i:i/}s^:7ai— h(i^iai??g^'efe<9 

. iRifil.O g(iDl^;77.3 %), g!il.'^{il6.7 X:. 43j;tJ«30°Ct^43tt5-r:^^'g^Sfi: 
1.99 mS/cm-efeofCo l^^^^lK^iTo *fc«3^lfem}*'H-NMRS'JStil<J:oTff 

'h-NMR (CDCl , Me Si) 6 4.78-4.79 (4H, d, N-CH -CH=), 5.44-5.51 (4H, m, 
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-CH=CH ), 5.98-6.03(2H, m, N-CH -CH=CH ), 7.34 (2H,s, =CH-N-), 8.62 (IH, s, 

2 2 2 

-N=CH-N-) 

[0041] mmmii 

llii^!l5^|^#(D;^&'e#^C>^Ty/W5:i5^Vye7A:/t25:K(1.00 g;0.0044 mol)^20 

(1.38 g : 0.0048 mol) ^mMl.. ^m-e#:NF^*#bfCo :z.(D7l^mm^X-T^::tl^^ 
^Rftl^X'Ol, 3->^Ty/W^^^y^y'^A«(hy:7/V:^n^^/V;:^/V/K^/V)^5K^^ 

xmi$^co^i^o^^^^^fco 3-v?Ty7W5^^yy>>Aif;;^(hy:7/k;^-ti^^/k 

Tg){*-91.6r. ^XXJP30X:K^n^4:tlymm^&m.63 mS/cm-efeofCo 1^^^^ 
'h-NMR (CDCl , Me Si) 5 4.80-4.81 (4H, d, N-CH -CH=), 5.46-5.51 (4H, m, 

3 4 2 

-CH=CH ), 5.95-6.03(2H, m, N-CH -CH=CH ), 7.32 (2H,s, =CH-N-), 8.76 (IH, s, 

2 2 2 

-N=CH-N-) 
[0042] [^1] 
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R 3 


X- 


Tg 




mmm i 






B r" 


-62.5 


0.533mS/cin 








B r- 


-61.3 'C 


0.244 mS/ca 


mmms 






B r~ 


-64.5 -C 


0.0926]iiS/ciD 








C 1 


-59.9 'C 


0.0773 mS /cm 


mmm 5 






I" 


-68.1 °C 


1.32 mS/cm 


mmm 6 






BF4 


-89.0 °C 


1.22 mS/cm 


mmm 7 






PF6- 


-85.2 "C 


1.01 mS/cm 


mmms 






[TFSI]-"* 


-90.0 "C 


1.53 mS/cm 








BF4- 


-90.4 "C 


2.44 mS/cm 


mmmio 






PF^- 


(16.7 °C)''' 


1.99 mS/cm 


mmmn 


7 1; 




[TFSI]- 


-91.6 "C 


2.63 mS/cm 



(1) : (CF3SO2) 2N- 



(2) : ffi3ra;i^{il!!;^:^^-rc 

. 10i3XUll(Dit^^^hmhi!)^ti:X^iZ., T:=-:t>{X')/()^BF \ PF \ (CF SO ) 

4 6 3 2 2 

[0044] ^1ifef^'n2 

(0^«^^^^^^^lg»b. ^M-e«#-r§^i:i;iJ;«9. 4Ki^y^]}^Mt^m(Dmm 

tvx<D^m^wmL-fco MmtvxT/]^=i-/v^mmwy-M.^^^^>'mmm 

{mt?^^^» . ^^u=^—v-7v^mm (cy^^^^v^—j-^v) ^m\^xwm\cn^\^ 
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A • • • lic-t, izimmv^j:^ ^T^mmrm Kmrn-r^o 

[0045] m2] 





CMH 


ClfcCla 


Et=0 


MeAllyllmBr 

(1) 


BuAllyllmBr 


DiAllyllDCl 




o 


X 


X 


O 


o 


O 




A 


X 


X 


O 


o 


o 




A 


X 


X 


A 


A 


A 




o 


O 


X 


O 


o 


O 




o 


O 


A 


o 


o 


o 




A 


O 


A 


o 


o 


o 




A 


O 


O 


o 


o 


o 



(1) :MeAllylIiiiBr{±l -^^;i/-3-T>;;W ^yyU'>A::/D^ K^St-o 
<2) : BiiAllylImBr{±l-:^^;V-3-T';;i/-r K 't7A:/u ^ Y^m-to 
(3) : DiAl lyl ImCl {± 1 , 3 - :f U ;P>r ^ U 'i? A D U K ^mTo 
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[1] TIE-Jl^^(I): 




12 3 4 

0(DT]}—/VmX:k>^. X~f*Cr. Br~. BF ~, PF ~, CF SO (CF SO ) 

4 6 3 3 3 2 2 

1 

— aOT/V^/VS^^fc^J^-a^. X"fiBF PF CF SO "^fcfi(CF SO ) N"^^ 

4 6 3 3 3 2 2 

2 4 1 

1 
1 

o 

[4] TtB-ilS:iS:(l): 
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12 3 4 

OCOT]}-~/]^MXhK). X"}*cr, Br", I", BF PF CF SO "*fc{*(CF SO ) 

4 6 3 3 3 2 2 

BP \ PF \ CF so ~^fcf*(CF so ) N'Xh^^t^WW^tir^mMRW^o 

4 6 3 3 3 2 2 
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^iiE#(Dii*<D|g|ll [2 O O 5;^6^ 2 2H (2 2. 06. O 5 ) gl^^^^M : tBI 



[1] (^ftE^) TiB-)l$5^ (I) 




<I) 



CFaSOa-^fcti (CFaSO.) .N-t:-fo5) -e^^tbS- 5^5^ 

PFe-. CFaSOa-^fcti (CFaSOz) aN-efe^J. *3j:i:J« 

[2] R 1)55^^^ 4-8 (DTy^^/l-^^fcifi^*^ 2 ~ 4 <DT^l-<^^^l-^-efe 5 <b 

[3] R.55^7-y/wS^feS^t^#ti:i:-rsf»5K:«l*fc»2{;iSBtt<^-r'5i5^V'y 5> 
[4] TSa-^^ ( I ) : 
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12 3 4 

oc^ry— /^*-efci9. x~{*cr, Br", r, bf pf cf so ~*fc(±(cF so 

4 6 3 3 3 2 

2 

BF ~. PF CF SO ~^fc{* (CF SO ) N'-^^h^^t^wmt'T^mm'Kuno 

4 6 3 3 3 2 2 
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